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The ANITA (ANtarctic Impulsive Transient Antenna) experiment is a balloon-borne neutrino telescope which consists of an array of 32 broadband horn antennas. It successfully completed a 35 day flight over Antarctica during the 2006-2007 austral summer. The primary goal of ANITA is to search for astrophysical neutrinos with energies E > 10 19 eV by detecting radio Cherenkov signals from neutrino-induced showers in the Antarctic ice. We present results from analyses of ANITA data.
ASKARYAN EFFECT ANITA CONCEPT
ANITA instrument is a long duration balloon (LDB) payload designed to detect radio Cherenkov signals from neutrino induced showers in Antarctic ice. ANITA has excellent sensitivity in the energy interval between 10 19 and 5x10 20 eV. With large volumes in view and excellent transparency of the Antarctic ice, ANITA provides a good opportunity for discovery. The instrument was fully recovered after it landed 360 km away from the South Pole. Although ANITA stayed much further "West" than average because of anomalous polar vortex conditions, the average depth of ice within ANITA's horizon was 1.7 km. ANITA system worked well during the flight without any lost antennas or frequency bands. ANITA was in pristine condition during ~60% of operation time, the exception being when active bases were within view, and also during the later part of flight with reduced duty cycle due to an intermittent fault.
GPS antennas + TDRSS & Iridium

FLIGHT (2006~2007)
Event map with borehole pulses In-flight Calibration: To verify the health of the instrument during the flight we operated ground-based pulser systems at both Williams Field at McMurdo and a field camp at Taylor Dome. Radio impulses were sent from surface horn antennas and discone antennas located in boreholes below the surface of the ice. RF trigger system, RF propagation from ice to air, and pointing ability are fully tested.
Surface horn antenna and ANITA in a test prior to flight. Borehole discone antenna is not pictured.
Taylor Dome Field Camp Trigger pattern with a pulse for a borehole pulse. 50-100 % of trigger efficiency is achieved for 5.4−7 σ of Vrms
Borehole pulse waveforms with event display
Observed borehole pulse amplitude vs. distance to ANITA. A good agreement with the expectation confirms absolute amplitude and model for Fresnel effect at ice-air boundary.
In 1962 G. Askaryan predicted that coherent radio Cherenkov radiation would result from charge asymmetry developed in an electromagnetic shower in a dielectric medium. He also noted that it could be exploited for the detection of ultra-high energy particles (E>10 18 eV) interacting in large target volumes, such as the Antarctic ice sheets.
The Askaryan effect has been verified experimentally for different media including sand, rock salt and ice.
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Angular resolution
Angular reconstruction of RF signals is a crucial part in the ANITA data analysis. It provides powerful rejection of incoherent thermal noise events (which comprise ~99% of the data set), anthropogenic RF events from existing bases and field camps, and radio Cherenkov events from air showers. If ANITA observes candidate neutrino events, angular reconstruction will be crucial for energy reconstruction, providing direction information, propagation distance (for 1/R 2 correction) and RF refraction angle on the ice-air boundary (for Fresnel correction).
An example of impulsive event
In order to avoid any biases in the data analysis, we follow blinding procedures until all analysis methods are established. We blinded 90% of data set while using remaining data sets for background studies.
NEUTRINO HUNTING Using 7.5 M events V >3 σ for antennas in the maximum voltage phi sector.
Establish angular reconstruction and select good events.
Select impulse events
Check events against existing camps, anything that repeats. 
T = L / c
A precise direction is reconstructed using arrival timing information. We obtained time resolution 40-60 ps for arrival time differences between two antennas. We performed a χ 2 fit using 5-6 channels of timing information. Achieved angular resolutions are 0.2 o (zenith) and 0.8 o (azimuth). The resolution in azimuth is worse than in zenith due to the shorter distances between antennas in the horizontal direction and additional timing jitter in clock synchronizations between digitization boards. Reconstruction efficiency is ~98% for S/N greater than 4.5 σ while mis-reconstruction rate is less than 0.02%.
Most events are associated with camps, travellers, and automatic weather stations.
6 H-pol events are found to be isolated. 
